Muscarinic receptors on bovine chromaffin cells mediate a rise in cytosolic calcium that is independent of extracellular calcium.
Although the mechanism by which nicotinic receptors on adrenal chromaffin cells regulate catecholamine secretion is reasonably well understood, that of the muscarinic receptors remains obscure. The effects of both acetylcholine and specific muscarinic agonists on cytosolic free calcium in isolated bovine adrenal chromaffin cells have been measured using the fluorescent probe Quin-2. Acetylcholine (0.1 mM) evokes a large increase in cytosolic free calcium from resting levels near 100 nM into the microM range, most of which is blocked by hexamethonium (0.5 mM) or removal of extracellular calcium. A small component of the acetylcholine-evoked rise in cytosolic free calcium (approximately 50-100 nM) is independent of extracellular calcium and is unaffected by 0.5 mM hexamethonium, but is totally blocked by 0.5 microM atropine. The muscarinic nature of this component is further confirmed by the fact that the muscarinic agonists, muscarine (0.1 mM) and methacholine (0.3 mM), stimulate a 50-100 nM rise in chromaffin cell cytosolic calcium which is blocked by 0.5 microM atropine and is largely independent of extracellular calcium. These results suggest that muscarinic receptors regulate cytosolic calcium in chromaffin cells by a new mechanism different from that of nicotinic receptors, a mechanism utilizing an intracellular calcium source. The small size of the muscarinic-induced rise in cytosolic calcium in the bovine chromaffin cell would explain why no secretion is evoked by muscarinic agonists in this species.